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    1.阐述射频激励全金属环波导CO2激光器的结构和特征，分析一般射频CO2激
光电源的结构和组成。 
    2.详细的论述了射频电源的两项关键技术——高频功率放大和阻抗匹配。从
原理和结构上指出高频功放与低频功放或者高频小信号放大器的区别。强调阻抗
匹配网络在高频功放电阻中的重要性。 




   4.按照电路 PCB 布线－制板－元件配置－焊接的顺序，依次介绍各个步骤，
并对完成的电路进行综合调试。同时根据电路的特点，采取措施加强系统散热和
抑制噪声、干扰。 























RF-excited CO2 laser is more and more popularly used in industry, medical 
surgery and radar application because of its so many advantages such as small 
dimension, large power output, high reliability, long life-span and good beam of light. 
As power source of the laser, RF power plays an important role in the laser system. 
Based on the study of HF power amplifier and impedance matching technologies, the 
paper presents a way of how to design and then, make a RF CO2 laser power, with the 
requirements demanded by the laser discharge tube of an annular waveguide CO2 laser 
with all-metallic material. 
Primary research works in this thesis are as follows : 
1.Structure and characteristic of a RF-excited annular waveguide CO2 laser with 
all-metallic material CO2 laser are studied. At the same time, configuration and 
composition of a normal RF-excited CO2 laser power are analysed. 
2.HF power amplifier and impedance matching are two key technologies in RF 
power. After compared with LF power amplifier and HF small signal amplifier in 
theory, the principle of HF power amplifier are discussed in detail, and the importance 
of impedance matching is also emphasized. 
3.A RF-excited CO2 laser power is designed, with its' feature meeting the 
requirements. The power circuit is composed of following circuits: RF oscillator, RF 
power amplifier, DC supply power circuit, protection circuit and matching network. 
The key points are the design of the RF power amplifier and the impedance matching 
network. 
4.Routing, PCB production, layout and weld—4 steps of making a circuit are 
presented in turn, followed by adjusting and trim. Some steps are carried out to 
improve power transistors' heat dispelling and restraining of noise and interference. 
5.After analysing the experiment data, draw a conclusion and put forward some 
improvement suggestions.  















RF-excited CO2 laser power. The RF CO2 laser and its power system are mainly 
imported from those countries. The experimental RF-excited CO2 laser power 
designed in this paper has following virtues: stable frequency, high efficiency, low 
noise and low cost. It is a meaningful try for the development of domestic RF power 
for an annular waveguide CO2 laser with all-metallic material .  
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国UTRC的L.A.Newman等人发明了空心脊波导阵列，在 37cm长 5 单元列阵中，获
得了 105W的部分相位锁定输出[4]。1987 年，法国的Bourdet等人提出的自聚焦波




































第 1 章 绪论 
我国在射频激励波导CO2激光器件的研究工作虽然起步较晚，但进展迅速。
1991 年，北京理工大学的辛建国和魏光辉等人提出了一种漏模耦合结构的极限
尺寸波导阵列CO2激光器技术，从 200mm增益长度器件中获得了相当于 1×13 波导
阵列CO2激光器的同相锁定 45W功率输出。1994 年，辛建国又提出了体增比技术
(volume scaling)的概念及实现的技术途径，研究出板条波导阵列CO2激光器件，






1.1.2  射频激励CO2激光器的分类 
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